Premature oxidative aging of hepatic mitochondrial DNA in Wilson's disease.
Aging is associated with and may be caused by acquired somatic mutations of the mitochondrial genome. In Wilson's disease, inherited mutations of a nuclear gene encoding a copper transporter cause accumulation of copper in the liver, particularly within mitochondria. Because copper has prooxidant properties and the mitochondrial genome is particularly susceptible to oxidative damage, we hypothesized that Wilson's disease may cause premature oxidative aging of mitochondrial DNA. Hepatic DNA was screened for large mitochondrial DNA deletion(s) in 16 patients with Wilson's disease and 67 control subjects. Deleted mitochondrial DNA copies were amplified by polymerase chain reaction and were sequenced. Although 15 of the 16 patients with Wilson's disease were 30 years old or younger, 8 of them (50%), including the 6 patients with cirrhosis (100%), had diverse mitochondrial DNA deletions, whereas only 2 controls (3%), aged 39 and 45 years, showed a mitochondrial DNA deletion. Wilson's disease is associated with frequent, diverse, and early deletions of mitochondrial DNA. Accumulation of prooxidant copper within hepatic mitochondria may cause this premature oxidative aging of mitochondrial DNA. Thus, inherited mutations of a nuclear gene may cause somatic mutations of the mitochondrial genome in this condition.